ary of tools and data products
produced under ABLE

BMS coordinators meeting, 28 October 2020

David Roy & Reto Schmucki
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Contents sutterfly

» Introduction

» ABLE Tools
= eBMS database
= eBMS online website
= ButterflyCount App
= rbms (R package)
» Next steps

g %BLE

eBMS
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The eBMS concept Butterfly \

CONSERVATION EUROPE

» Comprehensive standardised
data model

» Light and flexible for future
development

» Easy to manage with open-
access tools

» Respect and acknowledge
data owners

» Benefit National BMS and the
wider community

Versioning
(eBMS v3.2)

W NY SQL Backup in UKCEH, BC Europe and UFZ
#BMS “ABLE
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The eBMS in Number (1990 — 2018) sutterly\

CONSERVATION EUROPE

» 5,086,884 counts

» 913,821 visits
= 5,239 in 1990
= 66,267 in 2018

» 10,816 transects
= 266 1in 1990
= 4,816 in 2018

» 17,333 km of transect *
= 527 km in 1990

= 7,673 kmin 2018

» 312 species monitored

y gj » 25 schemes across 22 Countries
ZeBMS “ABLE



The eBMS data model (v3.0 — June 2020)

ebms.b _count

count_id
visit_id  (FK)
—site_id  (FK) ebms.b _species id ebms.species _checklist2019 _gbif

species_id  (FK) species_id Systematic_Order
butterfly_count species_acpt_sci_name Search_Genus
aggregate Search_Species_Epithet
ebms.species_thesaurus Systematic_Order  (FK) Search_Name
species_sci_name Family
. species_acpt_sci_name Subfamily
R debms.m visit species_acpt_sci_authority Genus
bms._visit_id Specas angisix name ebms.m_site_habitat Namg i
= S species_dutch_name LD Species_Epithet
bms_id  (Fi) species_german_name e M Author_Year
—recorder_id  (FK) species_g anish_name year_stamp Author
transect_id pecles_sp: = habitat_side1  (FK) Year
visit_date speciss_finish_name habitat_side2  (FK)
e species_french_name = Full_name
e g species_swedish_name Synonym_search_Name
v!s!t_end species_id  (FK) Species_Search_Name
visit_temp = GBIFusageKey
v!s!t_cl_oud ebms.m site ebms.habitat_thesaurus GBlIFscientificName
visit_wind _ysiteid habitat_id GBIFrank
completed — {bms id (FK) bms_habitat GBIForder
transect_id eunis_code GBIFmatchType
section_id eunis_level_1 GBIFphylum
monitoring_type eunis_level_2 GBIFkingdom
transect_length eunis_level_3 GBIFgenus
ebms‘.b recorder section_length GBlFclass
—-Nrecorf!er id site_area ebms.m_site geo GBIFconfidence
bms_id  (FK) bms_site_id site_id  (FK) GBIFsynonym
obs_id \Lﬂ ebms.bms_detall centroid_geom GBIFstatus
bms_id start_geom GBIFfamily
country_iso3 end_geom
country_name section_geom_true

contact_name
contact_email

» https://qithub.com/butterfly-monitoring/ebms

'
Butterf\lh

CONSERVATION EUROPE

data model

g %/Z\BLE

eBMS


https://github.com/butterfly-monitoring/ebms_data_model

The eBMS data model (v3.0 — June 2020) Buu;:m

CONSERVATION EUROPE

ebms.b _count

count_id
visit_id  (FK)
—site_id  (FK) ebms.b _species id “Species_Checki bif
species_id  (FK) species_id w
butterfly_count species_acpt_sci_name Gen
aggregate Search_Species_Epithet
ebms.species thesaurus Systematic_Order  (FK) Search_Name
species_sci_name Family
. species_acpt_sci_name Subfamily
T debms.m visit species_acpt_sci_authority Genus
bms._visit_id Specas angisix name ebms.m_site_habitat Namg i
= S species_dutch_name LD Species_Epithet
bms_id  (FK) sbecies, SaiTiah fErms site_id  (FK) Author Year
—recorder_id  (FK) species_g aninh name year_stamp Author
transect_id pecles_sp: = habitat_side1  (FK) Year
visit_date apecios_fiii_name habitat_side2  (FK)
e species_french_name = Full_name
e g species_swedish_name Syn rch_Name
v!s!t_end species_id  (FK) ecies_SearchinName
visit_temp = GBIFusageKey
visit_cloud sbingii slts ebms.habitat_thesaurus GBIFscientificName
visit_wind L y[site_id - habitat_id GBIFrank
completed — m (FK) bms_habitat GBIForder
transect_id eunis_code GBIFmatchType
section_id eunis_level_1 GBIFphylum
monitoring_type eunis_level_2 GBIFkingdom
transect_length eunis_level_3 GBIFgenus
ebms‘.b recorder section_length GBlFclass
—-Nrecorf!er id site_area ebms.m_site geo GBIFconfidence
bms_id  (FK) bms_site_id site_id  (FK) GBIFsynonym
obs_id \Lﬂ ebms.bms_detall centroid_geom GBIFstatus
bms_id start_geom GBIFfamily
country_iso3 end_geom
country_name section_geom_true
contact_name
contact_email

y W » https://qithub.com/butterfly-monitoring/ebms data model
“eBMS #ABLE



https://github.com/butterfly-monitoring/ebms_data_model

The eBMS data model (v3.0 — June 2020)

ebms.b _count

| |

count_id
visit_id  (FK)
site_id  (FK)

ebms.b species id

species_id  (FK)
butterfly_count

ebms.m_visit
visit_id |5
bms_visit_id
bms_id  (FK) —
—recorder_id  (FK)
transect_id
visit_date
visit_start
visit_end
visit_temp
visit_cloud
visit_wind
completed

—______ebms.b_recorder____ |
— ) recorder_id
bms_id  (FK) —
obs_id

o

“ABLE

Y

eBMS

ebms.species_thesaurus

species_sci_name
species_acpt_sci_name
species_acpt_sci_authority
species_english_name
species_dutch_name
species_german_name
species_spanish_name
species_finish_name
species_french_name
species_swedish_name
species_id  (FK)

pspecies_id
species_acpt_sci_name
aggregate
Systematic_Order  (FK)

ebms.species _checklist2019 _gbif

Systematic_Order

ebms.m_site

—)site_id S

bms_id  (FK)
transect_id
section_id
monitoring_type
transect_length
section_length
site_area

bms_site_id

ebms.bms_detalil

ebms.m_site habitat

site_id  (FK)
year_stamp
habitat_side1  (FK)
habitat_side2  (FK)

ebms.habitat thesaurus

habitat_id
bms_habitat
eunis_code
eunis_level_1
eunis_level_2
eunis_level_3

contact_email

ebms.m_site _geo

—site_id  (FK)

centroid_geom
start_geom
end_geom
section_geom_true

Search_Genus
Search_Species_Epithet
Search_Name

Family

Subfamily

Genus

Name

Species_Epithet
Author_Year

Author

Year

Full_name
Synonym_search_Name
Species_Search_Name
GBIFusageKey
GBIFscientificName
GBIFrank

GBIForder
GBIFmatchType
GBIFphylum
GBIFkingdom
GBIFgenus

GBIFclass
GBIFconfidence
GBIFsynonym
GBIFstatus

GBIFfamily

» https://qithub.com/butterfly-monitoring/ebms

data model

0
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https://github.com/butterfly-monitoring/ebms_data_model

¢
The eBMS data (Geography) sutterfly

» LOLA BMS (6 schemes) — 2014 fﬁﬁ

{ LOLABMS
@® eBMSV2

» eBMS v2 (13 schemes) — 2018 soN- @ eBmsva

@® eBMSv3 plus

» eBMS v3 (21 schemes) — 2020

40°N -

» eBMS v3 plus (24 schemes)

30°N -

g %/Z\BLE

eBMS
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The eBMS data (Density) sutterfiy

CONSERVATION EUROPE

BMS transects
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The eBMS data (Taxonomy)

» Number of butterfly species per
Family monitored in eBMS
(312 species).

B Hesperiidae
. Lycaenidae

B Nymphalidae
. Papilionidae
B Pieridae

I Riodinidae

BMS “ABLE

3
Butterfly\

CONSERVATION EUROPE

A peer-reviewed open-access journal

+Z00Keys

ol
Launched to accelerate biodiversity research

ZooKeys 811:9-45 (2018)
doi: 10.3897/zookeys.811.28712
http://zookeys.pensoft.net

CHECKLIST

An updated checklist of the European Butterflies
(Lepidoptera, Papilionoidea)

Martin Wiemers', Emilio Balletto?, Vlad Dinci®, Zdenek Faltynek Fric?,
Gerardo Lamas®, Vladimir Lukhtanov®, Miguel L. Munguira’,
Chris A. M. van Swaay?, Roger Vila’, Albert Vliegenthart®, Niklas Wahlberg'?,
Rudi Verovnik''

1
.




e
The eBMS data (Land Cover) sutterfly

CONSERVATION EUROPE

» Transects across European landscapes

.
Oatec 081337

EUNIS habitats
based on CORINE land cover

[ varine habitae

[] Coamtal and halophyts hablats

[] Fmahater aquatic hablate.

W [ wettans rabtass

[] Orassiond habtats

[ Hoathiend and scns habtats.

B Weotand and fomet habiate

[T7] inlat sparacly vegetated or uwegetated habiats:
[ Peagpdarty o racenily ctvatec habtate and gasdara

B Corecciod mumrial and cther artitcial habiats
[ e

Bourse Swromet £EA
LG ot st a7 aggpagusion by OO
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The eBMS data (Land Cover)

» CORINE Land Cover 2018 (100 m resolution)

a) EU27 b) eBMS (EU27)

M Forests Heterogeneous agricultural areas
I Scrub and/or herbaceous vegetation associations I Permanent crops

Open spaces with little or no vegetation M Urban fabric

Arable land M Industrial, commercial and transport units
I Pastures Artificial, non-agricultural vegetated areas

“ABLE

B Mine, dump and construction sites
" Inland wetlands
. Maritime wetlands
 Inland waters
Marine waters

3
Butterfly\

CONSERVATION EUROPE




Website to capture transects Butterfly))

Butterfly Monitoring ~  €BMS background + My scheme  MyData ~  eBMSdata ~

» Website to capture transect data Y
and show results. '

= Website being used by new gSE= e R e s S

= Multi-lingual

= For volunteers. with co- European Butterfly Monitoring Scheme - eBMS
ordinators in control

Become a volunteer counting butterflies!

= Integrated with
ButterflyCount mobile app

Help us counting butterflies, it will increasing the knowledge of
butterflies and we could protect them better. There are already thousands of
volunteers throughout Europe helping in butterfly conservation.

If you would like to join to eBMS and collaborate in the Butterfly Monitoring
Scheme you just need to register. Follow this link to the My Data section
and you will find a Quick Guide for setting up butterfly monitoring.

http://butterfly-monitoring.net

- Join one of the biggest citizen science network

- Monitoring butterflies in your area, you will contribute to science

Lycaena phlaeas
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Website to capture transects Butterfly\

http://butterfly-monitoring.net

.&Vj

D Campionamento delle farfalle ~ Informazioni eBMS ~ Il mio schema ~ I miei dati ~ eBMS data ~ ABLE ~ Profilo utente ~
(&,

“eBMS

Italia BMS

Foto d! francesca Martelll

Il Butterfly Monitoring Scheme Italia (ITBMS), fa parte della rete europea di monitoraggio delle farfalle Butterfly
Monitoring Scheme (eBMS) e, grazie al progetto ABLE (Assessing Butterflies in Europe) € attivo dal 2019 nel
nostro territorio.

Che cosa é il Butterfly Monitoring Scheme?

Italian v il

CONSERVATION EUROPE

Il Butterfly Monitering Scheme (o rete di menitoraggio delle farfalle) consiste nel conteggio delle specie di farfalle un metodo diviso

in tutta Europa. Il progetto ha lo scopo di valutare I'abbondanza delle popolazioni di farfalle, al fine di stabilire gie di Zione appropri; grazie all di
volontari

Se ti piacci le farfalle e le i all'aria aperte entra anche tu a far parte del ITBMS. dividi la i per questi igliosi insetti con tutta Europa. diventando un

cittadino scienziato

Deutsch + R

Tagfalter Monitoring ~ Uber eBMS - Mein Menitoringgprogramm - Meine Erhebungen ~ eBMS Daten - ABLE Mein Konto ~

Node Austrian BMS

Austrian BMS

Willkommen im ésterreichischen BMS!
Digses Fenster dient zur Information des tstemeichischen Schmetterlingsiberwachungssystems BMS zur Uberwachung

osterreichischer Schmetierlinge.

Seien Sie Tell der eBMS-Community und zdhien Sie Schmetterlinge!

Informationsmaterial
Kurz-Anleitung pdf

Erhebungsbogen fir die Feldarbeit

“BMS “ABLE
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Website to capture transects sutteriy

http://butterfly-monitoring.net . posaic IR oettes o o ecin

Selecciona una seccion de la lista y haz clic en el mapa para dibujar la ruta y haz doble clic para terminar También puede seleccionar una
seccién utilizando la herramienta "Query” para hacer clic en las lineas de la seccién. Si comete un error mientras dibuja una ruta, puede
utilizar el boton "Borrar ruta” para eliminar el dltimo punto dibujado. Después de completar una ruta, utilice la herramienta "Modificar

> F O r re C 0 rd e rS caracteristica” (primer botén en el mapa) para corregir la forma de la linea dibujada (ya sea armrastrando uno de los circulos a lo largo de la

linea para formar la forma comecta, o colocando el ratén sobre un circulo y presionando el botdn &quotBorrar&quot del teclado para eliminar
ese punto). Alternativamente, puedes simplemente redibujar |a linea - esta nueva linea reemplazara completamente a la antigua. Si no estds
dibujando una linea a la mitad, el boton "Borrar Ruta” borrara toda la ruta para la seccion actualmente seleccionada.

> Setu tran SeCt ro u tes To increase the number of sections, either return to the "Site Details” tab, and increase the value in the "No. of sections” field there (which will
p add new sections to the end of the list), or use the "Insert Section” button to add a new section immediately before or after the currently

selected section. The "Remove Section” button will remove the section completely, reducing the number of sections by one.

Una vez que se hayan dibujado todas las secciones del transecto, seleccione la pestaia "Detalles de la seccion” (o use el boton "Completar

E nte r tran Sect CO u ntS detalles de la seccion”) para completar la configuracién de la ruta.

Selecciona una

See pages for their scheme seccion: (s f = ]
. . w Eliminar Seccion Completar detalles de la seccion
View and download their data é«% e

vV vV

» For co-ordinators

» Same as recorders +

Assign users to transect routes already setup
Edit data
Create new pages for their scheme

vV v v Vv

View and download all data for their region

WEageness

+

%BMS %BLE ‘ "
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ButterflyCount mobile application sutterfly)

I bI . I I I wil 02-UK = 10:14
» Avallable In multiple languages P Ares Count
» Guide to species, filtered for each country W Area - —
» For entering Transect counts @ ODuration O =i 6 whibenei Vs mschiies i
del pais selecionado.
» Includes new monitoring method — 15 minute -
counts
» Anywhere at any time (rare species, remote areas) 5 | Vanessa atalanta
» Weather data automatically filled in 1 Coenonympha pamphil
> GPS rOUte traCked or area drawn 3 Pararge aegeria
» Full butterfly list for Europe, plus 2 Pieris rapae o it
moths/bumblebees/dragonflies 1 | polyommatus icarus | ) A
:3‘ (],
» Freely available for Apple and Android phones 1 Large White ST a—
Carcharodus baeticus Erynnis tages
» Data accessible to view and download (by co- 12 Maniolajurtina
ordinators) at www.butterfly-monitoring.net 5 Pyronia tithonus
y 97 1  Cupido minimus : g < , \
“:BMS “ABLE A M X =


http://www.butterfly-monitoring.net/

Map of 15 minute counts

0

Butterf\lh
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Recorders
Ambrus, Andras
van Swaay, Chris
Warren, Martin
van Deijk, Jurrién
Cetinaslan, Marina
Whitfield, Aidan
Szabadfalvi, Andras
Collins, Sur

Laczik, Dénes

Lopez-Vaamonde, Carlos

Records
3,148
876
676
576
324
316
305
264
22
182

10,012

Species
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Next steps with ButterflyCount app sutterfly)

< App Store ull 4G 20:00

» Improved species guide and filtering < Back Area
» Gallery and help with identification
» Filter by colour, shape, size etc

» Better integration of moths, bumblebees
and dragonflies

» Extend 15 minute count to include a
precise location for each individual
butterfly seen

» ‘Favourite’ sites

» Activity reports, e.g. top recorders, top
species recorded etc

nIGS A ie o -‘ .,,'II. I “A"‘_-"‘-?f,\r‘-_,
%B MS %BLE http://butterfly-monitoring.net [©)WEFBTS Mapbox © OpensieetMap Improve this map
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rboms — (R package) Butterfly)

CONSERVATION EUROPE

22 functions to interact & Web resources and tutorials
analyse BMS data

» https://[retoschmucki.github.io/rbms

» Nine essentials

1. Get started with rbms - phenology 2. Get started with rbms - collate index
ts_dwmy_table()

1. Eeconiiaiinme imputing isingcounts

2. ts_monit_season() - -

3. ts_monit site) W

4. ts_monit_count_site()

5. flight_curve() » https://butterfly-monitoring.github.io/boms_workshop/
6. impute_count() e ——— i ——

indicators Emily Dennis
Reto muckd, Es 2020

£

7. site_index()

Example indicator for UKBMS based on two species
0

8. collated_index()

9. boot_sample()

BMS “ABLE
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rbms — (Data package) suttertly)

» Climate data per grid cell (Temp, Prec, GDD)
» Species phenology (Weekly)

» Species distribution (Occupancy) O] —
L 1%
§ =) ',; ix -
% 3t ';‘j,-’; "I‘«._:"-.“
0‘!) =y ,"‘-'j / A \'- 3
sl | NS
160 200 240

Julian day

Il Extremely cold & wet
I Extremely cold & mesic
[J Cold & wet

@ Cold & mesic

[ Cold temperate & moist
I Cold temperate & dry

@ Cool temperate & xeric

B Warm temperate & mesic
B Warm temperate & xeric
[J Hot &dry

g %/Z\BLE

eBMS



eBMS ecosystem

Welcome
w
European Butterfly Monitoring Scheme - eBMS L
j - Become a volunteer counting butterfl ‘

PoslgreSQL

QGIS

[ build Junknown | coverage '63% | cran 12.8.1 | downloads 674/month

rtrim I
Reimplementation of TRIM for R

Installation and getting started

Toinstall rtrim, issue the following command at the R console.

install.packages("rtrin")

“BMS “ABLE
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& WorldClim

N N
Copernicus (@

¥ You are here: 17 / Pan-European

Pan-European

o A

EU Science Hub
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Next steps eBMS Butterfly

CONSERVATION EUROPE

» Tools Qﬂﬁ

= Improved data capture tools (e.g. ButterflyCount)
= Interactive tutorials and workshops
= Data package

» Analyses |ﬁ

= Phenology covariates (GDD)
= Localised flight curves

» Data &3
= Habitats
= Monitoring types
y y = Detailed geometry (multilines, polygons)
“BMS “ABLE




Thanks to: o
- The EU and MEPs for funding and support
- Many, many people who have helped the ABLE project




